The capacities of countries to cope with the challenges presented by global environmental changes vary considerably. The increasing international relations between countries are however bridging the gap with information transfer. Nevertheless, this trend is also seen as a hindrance to national sovereignty and has hence created a need to find a new framework to describe and act on the international arena. Diffusion, a processes which may be the first step towards the emergence of international environmental regimes, has therefore become a complementary approach for global dissemination and governance across a broad range of fields. This research focused on the diffusion of renewable energy policy innovations in Ghana and acknowledges that the diffusion of international regulatory policy innovations depends on a complex interplay of factors. The study reveals that power relations play a strong role in the process. Change agents who engage in voluntary and "power with" relations are more likely to effectively diffuse policy innovations to wider social units.
Introduction
Growth and development are highly dependent on energy and this is portrayed in the interrelationship between energy use, industrialization, economic growth and standard of living [1] [2] . Energy potential within the framework of good governance is an asset in building the infrastructure for sustainable development [3] . Access to an affordable, abundant and consistent energy supply is therefore a key driver for industrialization, improvement in standard of living and economic prosperity [4] - [6] . However, energy generation and supply have severe financial and environmental effects such that unrestrained energy consumption can adversely affect the economy and the environment [7] [8] . Although many countries still depend on conventional sources of energy (e.g. coal, fossil fuels and nuclear), efforts are being made to increase the share of renewable energy in the total energy generation and consumption around the world [9] [10] . This is primarily due to the high costs associated with conventional sources of energy such as health hazards, environmental and climatic consequences and adverse economic effects due to foreign policy vulnerabilities for imported fuels [2] [5] [7] . As a result, renewable energy policy innovations have been found by the international community to provide the key for sustainable development whiles meeting the challenges of the increasing demand for energy [9] .
Renewable Energy Development
Worldwide renewable energy contributed only 17% and 19% of the world's primary energy consumption in 2004 and 2012 respectively [11] [12] . This shows that renewable energy is awfully under exploited. There is therefore the need to design and adopt innovative policy approaches to harness the massively untapped potential of renewable energy sources. For such ambitions to be realised there is the need for the diffusion of modern renewable energy innovations to all parts of the world, especially in developing countries who urgently need these innovations to advance the development of their economies [13] . The exchange of environmentally friendly cutting-edge hardware and technical know-how among different geographical locations of the world for the purpose of adaptation and use need to be promoted by international organizations and trade. The diffusion of these innovations implies the need for an "appropriate economic environment in which the necessary infrastructures are in place, needed supplies are available, and market and profitability perspectives are adequate" [14] . Although many renewable energy reforms are global in character, they have not been uniformly and adequately diffused. Little research has been done on the diffusion and implementation of renewable energy policy innovations in developing countries, many of whom are facing sever energy crises causing political and economic tension.
In the quest for development, access to affordable and reliable energy services is fundamental to reducing poverty, improving health, increasing productivity, enhancing competitiveness and promoting economic growth in developing countries [15] . Apart from small hydro power plants and wood fuels, the adoption of other sources of renewable energy have been relatively slow and in many developing countries the proportion of the rural population supplied with electricity remains low [16] . The current paradigm of renewable energy research is therefore focusing on the importance and contribution of renewable energy innovations to the development of green economies and their minimal impact on the climate. Reference [17] indicates that one of the central challenges of diffusion research is that it often neglects national policy making processes and hence points out the need for an inclusion of the micro and meso-level perspectives, in this case, of renewable energy policy innovations.
Research Method
This research adopted a case study approach which is largely used in social science research [18] . In gathering data, 12 expert interviews were conducted through a stratified purposeful sampling technique [19] with the sampling frame being from credible actors in private, public and international organisations within the renewable energy sector of Ghana. The interviews were analyses in tandem with various scientific research articles as well as some governmental documents in the energy sector. The research adopted an exploratory research design since available knowledge is blurry with little understanding with regards to the issue being evaluated [20] . The underpinning theoretical framework of the research is the Diffusion of Innovation Theory [21] . Diffusion research, consequently seeks to explore how factors such as time, attributes of an innovation, nature of the social system into which the innovation is being introduced and how information about the innovation is communicated in the quest of encouraging the adoption of new products, ideas or practices within a social unit [22] . The use of this theory is therefore ideal in analysing how renewable energy policy innovations are defused and how to optimise adoption.
Diffusion and Power Relations
Although diffusion is a complex system occurring where networks connecting member of a social system are multiple, complex and overlapping, it often occurs in transitional spaces where sufficient differentiation among network members exists [23] . Despite this assertion policy innovation diffusion has been relatively slow in developing countries such as Ghana and renewable energy policy innovations is among those least diffused.
In analysing the process, policy diffusion can be categorised into two main paths voluntary and coerced ( Figure 1 ). Various units adopt policy innovations if it presents favourable attributes and promises high returns. Upon observing the outcomes of policies as adopted and applied elsewhere, policy-makers through effective communication are able to assess the efficiency and applicability of such policies to their local systems based on the logic of appropriateness. State and non-state actors within the adopting social system are the main propellers of voluntary policy diffusion through the exhibiting of "power to" [24] thus, the initiative is independently borne by policy-makers within the adopting country.
Partnerships can also be established when local policy-makers make contacts to work with other organisations in mutual understanding. In this scenario, power identified as "power with" which "refers to such processes of finding common ground among diverse interests, developing shared values and creating collective strength by organizing with each other" is exhibited [24] [25] . This form of power subsequently presents a good platform for cooperation, learning and emulation between the originators, change agents and adopters where there is a seemingly balanced power symmetry between each of them allowing for voluntariness thus, consenting them "to question self-perceptions and to actively build up a new awareness" [24] .
Coerced policy diffusion occurs when change agents use "power over" to force policy innovations on adopters who will have otherwise not accepted such policy innovations [24] . Various forms of mediation are used to attract adoption but based on the logic of consequence. Developing countries often fall victim to this form of diffusion due to their economic vulnerability. This is obvious in many agreements with international change agents as well as other donor organisations and countries whose aid, mostly in financial forms, play a significant role in economic development thereby giving them an invisible power over the recipient country. Although many international organizations impose policies through the use comparative power relations and advantage [26] , others do not focus on "formulating, transferring, selling and teaching not formal regulation, but principled or causal beliefs helping to constrain or enable certain types of social behaviour" [27] . The process of diffusion does not always lead to successful adoption or implementation. Some units or countries are able to resist coercion if the promoted policy innovations are considered unfavourable and infective. They are able to repudiate this form of diffusion and remain as non-adopters by prioritising local policies and vying for policy superiority at international and multi-level settings in order to prevent them from being obliged to implement policies and regulatory schemes that may not match their own administrative structures and policy styles [28] . This is described as ideational and regulatory competition among policy innovators and pioneers [17] . In this regard policy-makers are careful about the anticipated economic and administrative costs and benefits which will result from an increasingly complex political and economic interdependence of other countries legitimacy [29] . This is a representation of the second dimension of the power over asymmetry, "material structuralist power" [24] where the repudiating social unit devotes efforts into creating or reinforcing their policies so as to remain pioneers or prioritise their local systems against others.
Results and Discussion

Energy and Development
The promulgation of the Renewable Energy Act 832 in 2011 has been hailed as the most concrete regulatory and policy measure in the Ghanaian renewable energy sector. Section one (1) of the Act identifies renewable energy as those sources from wind, solar, hydro (below 100 MW), biomass, bio-fuel, sewage gas, geothermal energy, ocean energy and any other energy source designated in writing by the Minister (Minister of Power). Generally, the choice of energy sources in Ghana has been a constant topic of debate. The country has a total installed electricity capacity of 2846.5 MW with the main source of energy generated from the Akosombo hydro power plant which generates 1020 MW of electricity. The remaining supply is generated from a number of small thermal and hydro plants including a 2.5 MW installed solar capacity [30] [31] . Despite the 72 percent rate of national electrification as indicated in the 2012 Sustainable Energy for All Action Plan of Ghana, the second highest in Sub-Saharan Africa, constant electricity supply has eluded many Ghanaians.
The rapid growth in electricity demand of about 10% -15% per annum over the last two decades [32] has left the country engrossed in a mesh of an energy crisis culminating in load shedding popularly called "dumsor". This challenge has been attributed to poor planning and lack of proactive measures by the responsible authorities [33] . Specifically the challenges include poor management, finical constraints, fuel shortages, low precipitation and the frequent breakdown of generating facilities. Many of the population have no choice but to rely on traditional fuels from firewood and wood charcoal for their primary energy supply with the associated health, environmental and economic impacts [34] - [36] . On the average, Ghana loses in production worth about US $2.1 million per day as a result of load shedding. In 2014 the country lost about US $680 million translating into about 2% of GDP due to the power crisis [37] . Reference [38] shows that Ghana's real GDP has declined significantly from 8.8% in 2012 to 4.2% in 2014. This trend has been attributed to negative growth in the manufacturing and industrial sectors largely due to the inadequate power supply.
Renewable Energy Potentials
Ghana's renewable energy potential is considered among the best in the West African sub-region. Of the total 1411 MW medium to large scale renewable energy projects identified in the sub-region, about 11.5% is located in Ghana [39] . Nonetheless, the current total share of renewable energy sources (excluding hydro above 100 MW) in the electricity generation mix in Ghana is about 0.3% [40] . Renewable energy politics has until recently gained prominence on the national agenda and the government is making efforts towards the adoption and implementation of appropriate renewable energy policy innovations. This is in efforts to exploit the high potential energy crops, forest crops and crop residue for biomass, small and medium hydro power potentials of which 14 sites have been identified with a total capacity of 740 MW, high solar irradiation of 4 -6 kWh/m 2 /day and wind energy potentials (Figure 2) [41] .
Recent power crisis in the country impelled a review of the long-term electricity policy by the Government and the Volta River Authority (VRA) in terms of the electricity generation mix required for national investments and long term needs [32] . Currently, Ghana is among the few members countries of the Economic Communities of West African States (ECOWAS) that have included renewable energy integration in its energy policy [42] . The Energy Commission of Ghana (EC) and the Ghana Energy Development and Access Project (GEDAP) have been playing key roles in advocating renewable energy exploitation using modern technologies in the Sub-Saharan African region [36] .
The Current Paradigm of Renewable Energy
In analysing the state of renewable energy in the country, the interviews demonstrated a mixed outlook on its assessment, particularly grid connected renewables. There was some skewness in the responses as many of the experts from the public sector presented a more positive assessment whiles experts from the private sector were more sceptical. All the interviewees however acknowledged that the country is still at the early stage of adopting contemporary renewable energy innovations. As depicted in Figure 3 below, the trend of energy generation by source between 2005 and 2014 shows that the country has put much effort into thermal power due to its cheap and quick returns. Under the period of review, the data shows that the percentage increase in hydro generation was 32.88 percent and that of thermal generation 74.65 percent. For renewables, solar was only made available in 2013 and 2014 generating 3 and 4 GW respectively representing an increase in generation by 25 percent. Renewables therefore had the smallest marginal increase among the three generation sources.
The total installed generation capacity increased by 38.89 percent whiles the total actual generation increased by 47.64 percent. If average annual demand is increasing by 10 percent then these figures clearly indicate that the deficit in the supply of energy will continue to prevail unless generation and supply increase in tandem with demand. The slow growth of renewables in the share of the Ghanaian energy mix as indicated above was re-echoed by many of the interviewees, particular from the private sector. This trend have also been criticised by many scholars [1] [32] [34] [36] who described it as highly resting on the poor level of technological applications and insufficient energy infrastructural development to cater for the sustainable use of renewable energy resources. On the other hand, most of the interviewees from the public sector were quite optimistic and pointed out that there have been some progress over the years to actively explore renewables as an alternative source of energy generation and that the promulgation of the Renewable Energy Act is a proof of that.
Renewable Energy Diffusion in Ghana
Even though Ghana is a member of many international organisations supporting a clean environment, the drive for renewables was self-motivated. It was noted that with a high political commitment, Ghana is taking a keen interest in tandem with the new world order of promoting clean energy and climate change mitigation actions. The main motive for Ghana's interest in renewables however is to harness this source as an alternative power generation source and subsequently secure the energy sector. In the process of adopting renewable energy policy innovations, policy-makers in Ghana are committed and act rationally by looking across borders for effective solutions to the pressing domestic energy problems [43] [44] . This represents a voluntary form of adoption where Ghana is exhibiting the "power to" adopt and implement such policies [24] . It was generally agreed by the interviewees that there is virtually no form of external pressure rather, Ghanaians are enthused and ready to embrace renewable energy. They however pointed out the fact that it is left with the government to put in place strong policy frameworks and regulations as well as provide incentives to attract investments in the sector.
Despite these assertions, Ghana has been externally influenced to a certain extend in the development of its renewable energy policies. Ghanaian experts in the sector took the initiative of consulting other countries such as Germany, the United Kingdom, Australia, India, Spain, and South Africa. They also participated in various international renewable energy conferences in order to learn and adopt ideas applicable to the Ghanaian condition. This is a very important part of any diffusion process as pointed out by many diffusion scholars [17] [44] who analysed the importance of studying the effects and implications of such policy innovations as applied elsewhere. By extending a hand for assistance, Ghana identified the need to learn from the world's experts and leading countries in the field. This is a demonstration of "power with" whereby Ghana creates collective strength, develop shared values and find common ground among diverse interests in the field of renewable energy [24] . The opening up of Ghana to the diffusion of renewable energy innovations has paved way for other opportunities in the sector. Contributions from both domestic and international actors which influences the sector, as indicate by the interviewees, include investments, partnership, research, financial assistance and technical assistance in the formulation of policy frameworks and regulations. However, the commercialization and harmonisation of the Ghanaian renewable energy atmosphere requires adequate institutional support and a strong coordination among institutions involved in order to attract investments as well as promote the diffusion process [45] [46].
Redirecting the Course of Diffusion
In order to attain socio-economic progress, the need to come up with appropriate policy innovations by developing countries, such as Ghana, have to consider their factor proportions, level of development and development strategies. This may either be the diffusion of intermediate small-scale or modern large-scale capital intensive innovations. Obviously the process of diffusion does not necessarily lead to final adoption and confirmation if measures that require constant attention such as skill training and research are not effectively undertaken to fur-ther develop the ability of producing new policy innovations that will eventually lead to self-reliance. The creation of a capable indigenous renewable energy policy innovation in developing countries will inevitably involve some influence from the diffusion process. A well planned strategy is therefore essential in maximising the benefits of the diffusion process so that it does not result in the dependence on foreign policies. To ensure effective diffusion of renewable energy policy innovations change agents should avoid coercion which often leads to perverse outcomes and focus on voluntary policy diffusion mechanism by establishing networks of free information and communication flow where all actors involved will have access.
In summary, the study does not suggest that the categories of policy innovation diffusion identified herein are mutually exclusive. Rather they are complex with multiple aspects of overlaps occurring within transitional spaces. In effect, young and emerging countries in the field of renewable energy policy innovations need to be careful not to make biased decisions due to prior beliefs and ideologies which can make rational learners subject to confirmation bias. National priorities should be direct and specifically set. Policy-makers should also focus on policy innovation options that promise the highest level of effectiveness with low economic and administrative costs so as to avoid an increasing complex political and economic interdependence on other countries.
